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Abstract of JP8213624 

PURPOSE: To enable the charge holding time 
to be prolonged while the erasing time to be 
notably shortened furthermore, the multivalue 
memory to be made operational 
CONSTITUTION: In the semiconductor 
memory, plural semiconductor insular regions 
in thickness exceeding 0.1 &mu m completely 
insulated from adjacent regions electrically are 
provided in respective one MISFET and the 
charge 12 for data memory made of the 
charge in the opposite conductivity type to that 
of the source/drain regions 7, 8 of the MISFET 
is accumulated in the region 11 electrically 
floating between the source/drain regions of 
the MISFET. 
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(54) SEMICONDUCTOR MEMORY AND ITS 
OPERATING METHOD 

(57) Abstract 

PURPOSE: To enable the charge holding time to be 
prolonged while the erasing time to be notably shortened 
furthermore, the mufti value memory to be 




CONSTITUTION: In the semiconductor memory, plural 
semiconductor insular regions in thickness exceeding 
0.1pm completely insulated from adjacent regions 
electrically are provided in respective one MISFET and 
the charge 12 for data memory made of the charge in the 
opposite conductivity type to that of the source/drain 
regions 7, 8 of the MISFET is accumulated in the region 
11 electrically floating between the source/drain 
regions of the MISFET. 
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(54) iNWWBfiSBRWOftf^tt 



(57) [£ft] 

[flwi aw* i ±K.tmm2Zituxmi hti, 
mzo. i u mUhomL<om&frm/m> 3 ic** i 

o<DM I S F E T*g8:W % fio k M I S F E T© V-X 
-ZSffiOtc&XOWMl 2£M I SFETOV-X ■ K 
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(c) 



MOO 




1:»H 7:v-*W* 1S:*-*F« 

2:£ftB 8:FH>6W 1 4 : (f * ttt 

3:*y**Ott«* 9 + 15:9- KM 

4 : XWWUSM 1 D : 

4 : tU 1 2 : 031 



so. mtt zwzfrttzictssmict&mmzhtc 
mzo. \u n>vi±<Dimm&#&tm®t l c$:» 1 o 

©M I S FET&WM. So. HiiaM I SFET©V- 
tt©fc«>©mS5*ilEM I SFET©7-X • FW> 

^ra©saw{c??isu/c^«:ss-r^ c i^^si 

-TS^iSftEtggg. 

So. «J£T*M*Sfr65S:£{ca^K*^#8<**i/c 

us o . i ix mtt±ow&<o¥mmtf.mm*i>t i o 

(Dnft^SMI SFETfcKW. So. BJEMI S 
FET©7-X- KU-/>^JgiS*t^M©m^6 

&*7 r -*gete©fc»©m?5&M i s fet©v-x • 
Fu-f >mOT©m^OT«c??jai//c«iiiSK:sa-r ■Sxt 5 
cc u fc*«(*s2t^g©s!ifW)* tea i»r . ii>nc < t 
:r-*©sjiB$cc*-;i> Ffiitcgsasnro-sBtfEv- 
*«(«K*tu t» F«cc«Ksnri,>*«rEFu-<> 
M^©mE*siEtc?cSJ:'5K:^E i &EP/W-S<t^{c. v 

- F»K««$nrt>*y- hs«c^+*jhi$©3i 

* ©Sii*«f 5 c t Zfflkt? *¥8H*Ei68S©Ml 

fern 

(tt*33] ±ES»S«K:jE«tt*B«IILfctt»-C 

x-f ©sii*^f 9 ci^tai-r5it*S2iHis© 
*i»ftteit8E©ttfpm 

[ W*^ 4 ] ±12 V - FJRfCEMrf- •SiEmfiAi 2 o« 
±©<I£ftoc£*#®£?SiS*^2*/c«3EtX© 
¥SttEtg.gg©«lfl3r?£. 

[fS*^5 ] JJBtr » M9£*-rt< Fft£#*Mttt 
r±E««««:»*LA:«i*«:»l/rjE«(at«:ia:*J: 5 
KHESBttDU So. ±E?-FJ£l£ifiJESB£vfiW:# 

& b tcmmtcttbx&stcttiEm&t ft z «t 5 tcrae 

nm* ©i>rna> 1 «KEK©¥$f*Etst«s©«ifra 
a. 

aos*/c«0Si4©mfi*Entt)ur t 1 - *©&}$£*? 

5 C b T 5 E«©*3«*Ett«B©tt 

[I9*>37 ] JtJE*-* F8ttC*Jt,-C±Et>.; F*9# 
iEtlfiteftS<fc5{tmE£Eftt)nU So. ±E7-F» 
%±E««W«CSia L fcSUSiCfct UTS* fcttg^fii 

«c s «fc 5 cctsEfcsttin i>t t 7 - * (omm^j $ c t 

ffii ?Z>m *m 2 7!>£ 6 ©l>r*iA> 1 ^CC|2«©^(* 
Etf.8S©«Jff*ffi. 

[M*g8] iB*-*F». t^fi. Rtf. 9- 

moy&xz&'m.K. or**- f ©$* *tf *>ct*tt 

»£ f •SSa^iH 2 7bM 7 ©l>1**ia> 1 JB«cE«©¥«<* 
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Ettsa©s&fRji£. 

[$£9!©»fffl&8iW] 
[000 1 ] 

Wi y -r * s 9 * 5 > y a t * -t *i?©¥®<*t 2tggg 

[0002] 

10 [SE*©SJfi] *^(*l2teKgiU-C«. ^-Yt 
;-y>7>^A7i't^^t'; (DRAM) <?7>$=fi 
•yfy-sVATt-bZj'*') (SRAM) 3?©¥*S<*S 
g*5ffll,^n-Cte<5. ftK. MI SFET£;W 
?JR*£ L-Cffll>fc¥^(*E1S«B*J^< ffll»6*iri,» 
4. 

[0 00 3] t©5%. &S£WftDRAM©j<*';-feJU 
B. ^^-^>yJS^<bLr©-<i©MI SFETim 
fifcSS-f *fctf>©-fi!©* **i/$frb tilfiS 3 n-C te 

20 ^wmiwffi&t£<xvv mo^mm^w&tx, 

*.*<DVlf&Z "0" i "1" KEteUTOS. 
[ o o o 4 ] Jtt^. *3H*EK»K©aiffla©lS)±K:» 
oT. X-f ??>i/^i^lC+-«'^"i'^©2*3tWffi 

< ctvmmztix^zifi. mmwhz < 
ftS4Ssmgfa*^ft< ft^/c«>+ wimx 

®8>W><* < ft^/c^Etg^-f ©StW^BIfift»). 

30 [0005] co^^ftPflgi^Kg-rs/cfew:. 

mutt, hu^i+t Jii/zmwmti. s 

fC. H5RH$©^^5:fflt,^c*t-'-!->^*)^3nr 

[0 00 6] O^U. WMWSZKmfiT&t, 3-X 

ft 0 ¥tt<t^ffi»«c ft 5 i «tc. * + f {C*>*SI5 
40 < ft 0 . *6iSlRi®©ijSK: «fc 9 Kii^a 0 ^ffi 

TO. J/c. fiStfe^fiTTStO^Fflgi^D-Ct* 
4. -^r. if5l*f5$©t&*SM£ffll>/ci§£K:»:. 

[ooo7]*ct, *hiisa«. ccjr^ftrflsa^ 
^^fc»«:. y.Tic™tm*<Dmki:ftixi.>z>. m 

1 ©S^ <4$^B35 4 -5635 #&«) «. 
ShfcSOS (Silicon on Sapphir 

e ) ttmomtmti&tcmi&Ltcn ? * ^;US[©M I S F 
so ET©**fflt,>-c. ^-^^Ete-rs^^EfiiiaK: 



3 

wtzkoxbz. 

[0008] C©¥$ttgBtSi6H», bKIEISE* 
T** + -^#>^a*ffll>T««*M I SFET<D 

[0 00 9] *fc* Jg2<D&|g (WB8B85 6- 1 50 6 

ittJ/»j=i>iirt«:y-x • KM 

[0 0 1 0] S6(C, 3f3<D&fg <»H¥6-1 63 8 
9 SOI (Si 1 icon on In 

su 1 a t o r ) m&<On? + *)lMM\ SFETfcffl 

fcttF*SA**fc©r*9, 88W»©*fc«:J:^T 
MI SFET®0tlHB*E*aft3tt*fc©T?**. 
[0011] CQlll3©«*tt 4 ^flSBtSSB©-** 

HffJfctt. EPROM*l>»EEPROM«&¥3M*SE 
tt£ B i 0 T ffiffi t, ?9 a <D X h £ . 
[00 12] 

u-f iBW«(©«»"C* 4 fc«>. y- 

X- FU^>ffl«iS)8»^!©88l««*CC*Jl>r, 

mz<D~c. wRom&smwh 1 o o ji&gft&s 

[00 13]*fc 3*3£>&fiS«:, EPROMSEHttE 

EPROM«tt»tt"C**fc«). ^ttffittSB^OT 
MO/c^icn mBU^^JjO&K J: otf-^ 
rS3rr**>. stow:, i««E4Enftiorsawcc?B*r 

[0014] IWot, *#MJStt* HIOM I S F E 
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[00 15] 

©KffiETC**)* 01 (b)BBl (a)©^*V-fe^ 
^ffiHKr&O, *fc % HI (c)ttHl (a)<Z» 

10 [ 0 0 1 6 ] 0 1 ( a ) #M 

oc^mwcctas^si^n/cji^o. i mnaioaa© 

*a«*attffl«3«C*^ 1 o©M I S F E T«SW, E. 
o % MI SFETCDy-X • Fl/-f>««7 B 8 <bjg*f 
WflmoWS^ftas^^EtSOfcaOoaiSl 2£M 
I S F E T©y — x • FW>««7. 8H©««WCC 

[00171H1 (b>#JH 

8 hfc« 8 0. 1 u my±<D^<D¥S<*StftI$ 3 £ 
lo©n* + *n>fflMI SFET£KW, fio, M 
ISFET©y-X- FW>««7. 8<t£*f$1g^ 
©*»^6a&5 s -5rEtt©/c«><D«l5l 2£M I S F 
ETOV-X- FI/-OJWB7. 8H©«ftKWC»JI0 
JdME 1 1 «C»W 4 «k 5 «c Lfc*»«BteS8B©»ft 
tf&fcfcur, *-;uf«i 3«c««S3tirc^y-x 

««7fc*tU hfil 4CC««3ti"Cl>S FM> 
•7-Fttl 5«c^3ftrt>*y-F««6K:***;i, 

9 <omm& n socket* <t 5 & *ffl*fl««ccEn 
[0 0 1 8 ] *fc. imttBtt&momtt 

^««tB»©»fBSffiK:*Jc»r, 9-F«i5(cEn 
ffl-r4iE*tt^2oa±C[)fl[*Sroc t*««4f *. 
[00 19]*^ ^MtK«a?jl©«ft^ 
40 ISBCfcUT, tf? Ffil 4 4*-^F«l 3 

ttr«R»cc»aufc««i lfcttL?iE«ttcctt«J: 
[0020]f/c. **»EttKB©»fW 

tt«c*ji»r . 1 k*-* Ffi 1 3 tm-mmv 

[0 0 2 1 ] ttc. «IHH». *»«Ett»B©lfcfP* 
50 jSCC^or, *-^F«l 3«c»LT^v FJB1 4*«iE 



(4) 
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[ 0 0 2 2 ] * fc, *R9Jtt. *««*Et8KH©l6f¥* 
ffiKfcor, *-;l/K«l3. e?httl4, &t>\ 9 
-K»l 5 ©£T **«ffl«C Lr^-jrOM^tT^C 

[0023] 

01 (a) m 

1 ±cc^^sm t u ztmm xwi 

6ft. Mo, R^&««^6%±K«»nK:ttlldR| 
3ftfcta«©*3W»«««3©»3*0. lMm«± 

©MI SFET*Rfc»d. MI SFETOV-X- F 
M>«H«7. 8BI©* + *A««9K:jMfe-r*22yB 
1 0aKaaU»«Mn«»9Uft:WR 1 1 WBdtSti 
S. CVKSmtCpMtLftmW 1 1 CCM I S F E T©y 20 
• Fl/-f>W*7. 8<fc5S*3l«SS©«H5^€>Sc* 
*ett©fcfc<D«l 1 2 *«8W *c <h «c ± or 1 

o©MI SFETOafccfcoT^-frfcfi^tt-rac 

[0024]$fc #-;l/F«l 3«C«»3ftri>SV 
-*ffl«7CC*tU fcf* h«l 4(CRttSftrt»&Fl/ 
-f >«« 8 ©«EjWE«:& £ cfc 5 K?BE£ EPJJOT £ <h £ 
«c, 9- FSl 5K8«3ftTl>*y-l-*fi8«:* + 
9 ©Slffi# n MtcJSK-T *<fc 5 &*ffi*jBRW 

tcEnttJ-r^citCctormT- <e- ) «Fu-f>««8 30 

■BcjMtU Fu-/>«l8ifi«fc*ii»rWWItta 

ccTR^-EUttaM-rs. 

[0025] c©s^-iE?i*t©rt©»»K©**aca 

■T-tty- FWI& FU-f>«»i«:j:^ry-F«tt6 
Ktf FU-f>«Wl8(CttWrL* W »ttflM>/hS& 
EFKe* ) I 2»y-^««7«:tt^rcc^^*^« 

[ 0 0 2 6 ] £ fe. £88& 1 <CjEtttt*EPttlUft:tta 40 

r^-dr©«i**tf5 cited:*}, ffi£B$&ciE?Li2 
£ * - a J: o T#®*g(i©£ t, »3E»S«#ffi* 

6ja?W*C<h#rSS©T\ BS3ftS^#iE7Ll 2 

jWfflittfc i o t «4>r * c £ *K±-r * c t ttx * 

*fc. 7- FS1 5CCETOjQ^^iEa(i^2otLb© 
[0 02 7 ]$/c, tr? hfiU 4<b*-^F«l 3<b# 
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*««7»tf F W>««8©iE?ll 2K*tt-*tf?*> 
2/*ju-/<>J7*»<"r*ciCcj:or. SSSftfciE 
?L12#n* Soy-*- Fl/-f>W7, 8fcft»0 

FM 1 5 «ttfiUWci*Bt/ft:tM 1 1 tcttLxmttcte 
[002 8]$fc, SmSfi 1 K*-* F« 1 3 4R- 

jaarm-?** fcttH«t©att«raaii»- * c <b cc j: 

[0 02 9] *-iUF«l 3CC*fLTfcr? hfil 
43WjE«ttt4SJ:9K:«BE*9aiIO/Mo fc -7-F« 

<5^ + ^^ffl«9©y-^iS7{C*f'r-65j<^>Vt^ 
* + *;l/««9£'<-;i» Ktf. FW>ffi«8 
MRMEU COB i plOTKJ:oTtth*3U**Wfc 

[003 0] C©Ji^©nU^^m^Ia (Ie)». 

iE^LaiSSI. ©h FC fgr^3ft, C©iE?L«Sttl. 

h FE (= ic / i. ) oaiak+H»sr**w, 

mm, ^ + ^^ffl«©S3i^tt«jfflS«:t(cS 
[0 03 1 1 11 ( c ) M 

m\ (c) tt, V, - I. 1$tt«r«0fc<>©r*0, » 
S6Wi«cJ:or»4(/fcjEattFU-f>«EV - ©t9*n 

zcticz^xBi pttmniArs. c©«^, y- 

«5S®BI©«$*J1STL, iE?L©%4a^ffiTT^© 
"C, 3U**ai£l, (ic ) ^>»3ftrfiT-r^ 0 
[0 03 2] *-MtFttl 3, tf-^ HB14, R 

if. 9-Ffii 5©*r*^m(4cc-r-5>ci«:J:or, 

iE?L 1 2 ^ffiteaffii L/T n * S«Wr**V-^ • F 
[0033] 

[MM] *^W©*«»sBtgK!l©^i§^ffitc^-r^ 
aifl^ftWr*S, SIMOX (Separatio 
n by IMplanted OXygen)Siffl 
l»fclffiIg*H2 7iMH4*#JHUrSWr*. 4 
*5, S3R0^4«. Sx^ttSfcTftTBZlcfeWS 1 



[0 0 34] 02 (a) 

$3*. #n>fifi»*l. 3 5x l 0 ,J cm-'TWS^e 
0 0/im<DVU3>*2S(*Sffil 2 0 0KeV(D 
Mi«Er, 1. 8xio 1, cm- , ©F-Xir^ 
1 7*ffiAT*C£K:J:oT. &30. 4/im<D(4 

[003 5] 02 (b) #JH 

3 2 0*C<b b ttffi&X 6 B#fS&a*S£ T * C 4 (C J: o 

ttAl/fclMi-f*>l 7£S i <t£*S£<*tfT. V 
$0. 4 Mm(DS i 0, 11 9RUm20. 3um<0U 

[0 03 6] 03 <c) #JB 

^»;a>*«#JB2 0©affi«c*«fb«:j:oT: 
5OA0'<? KBMbK2 l«&S0fc<!>fc, CVDSK 
<fcoT0. UmOSi, N, It 2 2 gNMStt* 

]&f&b1tl>i?Z hvx^2 3^v^^4OT6 0KeV 
©ttaaE-C. 5x l 0 13 cm- 2 ©F-XS?B^tf> 
2 4£-<:*>r£A-f£. 
[0 0 3 7] 03 (d) #J(8 

WbSBa^r^b-rscitcjioro. 6 Mm©* 
ttmmmzszBf&tz. corns, haltcbo 

-SfcHRTAnMUI2 5 fci/U n>i£g<*Ji2 0<D# 

[0 0 3 8] 03 (e) #J$ 

a«K{bWvx^atf/^ FMibBI*B*Ufc 
O^. &8Ht(t£oT5 0A©y-h®<bJg2 6£ffM 
0. l/*l>ffiV lh «:WfB-r*/c«>«:2 5KeV 

©tt!iI^E"C, 1. 5x l O^cm-'OF-XtrB-f 
*>2 7£-f:*>£Af £. 

[0 039] 04 (f ) »JR 

iit^o. 2Mm©*isa^ , ;3>*iiW3^ 

P£l x l 0" cm-'KK-T/Ofc©^ »HE><*-> 
[0 04 0] 04 (g) #jk 

»1>-C. U^Xh7X^iJUc©^ 2 OK e VCD 
All»«ET\ 5xio n cr , (OK-XitAs'{t> 
2 9£^*>£AU ffiRSH»*r8 0 0'Cr2 0» 
fffltt«fta^r-5C<!:CC<fcr>raAU/cAs -f*>£rStfe 

fbucv-x- Ki/-r>««3 0. 3i*»isw&. 
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[004 1 ] 04 (h) #JH 

««CC, PSG (7tX7r>'^-h-^^)l3 
2£it®<*iiT, C(DPSGJg32tC3>^^h^-;l/ 

^^--V^Lty-^ • FU-f>*B3 3. 34S 
[0 04 2]ffi*<ODRAM«C45C»rtt. MISFET 

10 o. 5Hgr*o, i/ctti. 5©A 

tt£Bt* 1 o©M I S F E T<D#CC J: oT 1 o<D^* y 

«co, BtMfttti. 5fgtcrfi]±*r^>o 

[0 04 3]%IC. 05*#JSOT, S£B£D£frtf£ 
^fflc^/c*^©^2<^i6«©l^xg*sftW-rs 0 

05 (a) #Sa 

*-*\ #0>iSS*U. 35X l O^cm-'TWStfB 

0 0 Mm©»105/y=i>*3«*a«3 5*^*9 hO 

20 a £H»*ic*5i>T % i i o o -cosfififf-ci 

[0 04 4] 05 (b) #JH 

#n>ifitt#l. 35X l 0 l, cm- J rffS3» 
60 0um(Dl2(D^ « 3 3 7 <h!g 1 Ol/ 
V3>*»{*S«3 5 4*ata^to-a:. ft50gcm-' 

1 0 0V®m&^X2mMf&&W?Z>CtK.£-7X, 
[0 04 5 105 (c)#H 

1£3 5<Z>J¥i*£0. 5mn*t!«HktS. fc^r. 0 
3(c) 7^204 (h) £0tt©Xg*gr> 04 

(h) ^tw&tmxtfimmKs^vtMiTtt? 

[0 04 6 ] *(C. 06£#J$LT> ffe(Dg«flfi0^b 

40 S. 

06 (a) #M 

*r. #d>}ftfl»*l. OOxiO^cm- 1 (JrhJgjK: 
0. 0 1 Q • cm) r»S^6 0 0Mm©lSWftfflS 
2/';3>¥$ttgfi3 8C!)3tffiK: % #P>«tt#i. 3 
5x l 0 15 cm" 3 (Jtfift: 1 0Q * cm) O&m^ 
fflK2/y3>*»ftJB3 9*0. 3wmik*^^t^ 

[0 04 7 ] 06 (b) #M 

^C^-C, flECCO. 5 um<DS i O, 14 1 ZBffcOtc 
50 3W»»Kj&M. SSxiO'^m-^^^OOtf 
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mou v 3 y^m&mm o t^wmm.^ y 

tt£££tt> F5-f0, gKSWHCteOT, 1 000-C 
[0 04 8] 06 (c) #M 

^a«j?5Svy3>*s»sE3 smzwmox 2 

0 0*2m©Ji£«:Ufc©^ H FiHNO, 10 
? * > *«*JBl>T* WBBiRS' y ^ >¥£f*S« 3 
8<D&*mWftltXv*>tm%LX0. 3Mm©J?3 

03 (c) fl£04 (h) £l5]«£©Xli£lgT, 

(h) ic^tmmtmmb&mmj:s*v*)W% 

[0049] ftfe. ±SB«SaSWK:*5l»T, J/'J3>I 
©W3*0. 3Mmgc(r*«0. 5jimrSHBl/tt>* 

COJSStt. y^yfe^gfttiEOfcHRtc. y-x- 
KU-f>««B©^i'*^««K:«*TSSZJHlO*J 20 

0. 1 /im«±-C*W*fiC>fc©-C**. 
[005 0] *fc. ^ttfflKttR (02© 1 9, 05© 
3 6, 06(04 1 ) ©«S<!:UT, 0. 4 /imftMO. 

6umtaffl(/rc>*w, ch6©»««ciR6tt**>© 

■CttfcO. *fc, *-FIMIWRtfy-F««©«3£ 
LT&5 OARtfO. Ctih 
0Daffl«:RR6tl^fccr)r«^<, **4 5A71M5 5A 
£tf0. 1 8 75S0. 2 2r*n«fi<, setc. 
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